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(57) ABSTRACT 
A surgical procedure for preparing a damaged area of a 
human knee to receive at least one graft, according to Which 
a moldable material is positioned over the damaged area and 
removed after it hardens. The mold is used as a template to 
determine the number and/or a dimension of the openings to 
be formed in the damaged area for receiving corresponding 
grafts. 
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OSTEOCHONDRAL IMPLANT PROCEDURE 

BACKGROUND 

[0001] This invention relates to an improved osteochon 
dral implant procedure, and more particularly, to such a 
procedure in Which one or more recipient openings are form 
in the anatomy for receiving a graft. 

[0002] In the human body, the knee consists of three 
bonesia femur, a tibia, and a patellaithat are held in place 
by various ligaments. The corresponding chondral areas of 
the femur and the tibia form a hinge joint, and the patella 
protects the joint. Portions of the chrodral areas, as Well as 
the underside of the patella, are covered With an articular 
cartilage, Which alloW the femur and the tibia to smoothly 
glide against each other Without causing damage. 

[0003] The articular cartilage often tears, usually due to 
traumatic injury (often seen in athletics) and degenerative 
processes (seen in older patients). This tearing does not heal 
Well due to the lack of nerves, blood vessels and lymphatic 
systems; and the resultant knee pain, sWelling and limited 
motion of the bone(s) must be addressed. 

[0004] Damaged cartilages have historically been treated 
by a variety of surgical interventions including lavage, 
arthroscopic debridement, and repair stimulation, all of 
Which provide less than optimum results. 

[0005] Another knoWn treatment involves removal and 
replacement of the damaged cartilage With a prosthetic 
device. HoWever, the knoWn arti?cial prostheses have 
largely been unsuccessful since they are de?cient in the 
elastic, and therefore in the shock-absorbing, properties 
characteristic of the cartilage. Moreover, the knoWn arti?cial 
devices have not proven able to Withstand the forces inher 
ent to routine knee joint function. 

[0006] In an attempt to overcome the problems associated 
With the above techniques, osteochondral transplantation, 
also knoWn as “mosaicplasty” has been used to repair 
articular cartilages. This procedure involves removing 
injured tissue from the damaged area and drilling openings 
in the underlying bone. One or more implants, or grafts, 
consisting of healthy cartilage overlying bone, are obtained 
from another area of the patient, typically from a loWer 
Weight-bearing region of the joint under repair, or from a 
donor patient, and are implanted in the openings. 

[0007] Since the geometry of the defect is often complex, 
it is often dif?cult to perfectly match the dimensions of the 
grafts(s) to those of the openings(s). Also, in the case of 
relatively large defects requiring multiple grafts, it is often 
dif?cult to determine, in advance of harvesting, the siZe and 
number of grafts that are needed. Therefore What is needed 
is a procedure to ameliorate these dif?culties. 

BRIEF DESCRIPTION OF THE DRAWING 

[0008] FIG. 1 is an elevational vieW of a human knee With 
certain parts removed in the interest of clarity. 

[0009] FIG. 2a is an enlarged elevational vieW of the 
femur of the knee of FIG. 1. 

[0010] FIG. 2b is a vieW similar to that of FIG. 2 but 
depicting a mold associated With the femur. 
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[0011] FIG. 3 is an enlarged plan vieW ofthe mold of FIG. 
2b. 

[0012] FIG. 4a is a plan vieW of a tape shoWing an outline 
of the location of a series of grafts. 

[0013] FIG. 4b is a plan vieW of the tape of FIG. 4a 
supporting the series a grafts. 

[0014] FIG. 5 is a vieW similar to that of FIG. 2, but 
depicting the grafts of FIG. 4b implanted in the femur. 

DETAILED DESCRIPTION 

[0015] Referring to FIG. 1 of the draWing, the reference 
numeral 10 refers, in general, to a knee area of a human 
including a femur 12 and a tibia 14 Whose respective 
chondral areas are in close proximity. A cartilage 16 extends 
over a portion of the chondral area of the femur 12, and a 
meniscus 18 extends betWeen the cartilage and the tibia 14. 
The patella, as Well as the tendons, ligaments, and quadri 
ceps that also form part of the knee are not shoWn in the 
interest of clarity. 

[0016] FIG. 2a depicts a defect, or void, 12a in the femur 
12 of FIG. 1. In this context, it Will be assumed that at least 
a portion of the defect 1211 Was created as a result of a 
portion of the cartilage 16 extending over a chrondral area 
of the femur 12 Wearing aWay or becoming damaged and 
being removed by the surgeon. It also Will be assumed that 
the defect 1211 also includes a portion of the condyle that 
extended immediately beloW the Worn or removed cartilage. 

[0017] According to an embodiment of the procedure of 
the present invention, an opening, or series of openings, are 
formed in the femur 12 that extend from the defect 1211 into 
the corresponding condyle of the femur to receive a corre 
spond number of grafts, or plugs (not shoWn in FIG. 1 or 2a). 
It is understood that one or more of these grafts are harvested 
from another area of the patient/recipient, such as an undam 
aged non-load bearing area of the femur or tibia, or from a 
corresponding area of a donor, in accordance With knoWn 
techniques. These grafts are siZed so as to be implantable in 
the above openings in accordance With the folloWing pro 
cedure. 

[0018] Referring to FIG. 2b, a mold 20 is initially formed 
by placing a moldable material, such as silicone, or the like, 
in the defect 12a and alloWing it to harden. The mold 20 is 
then removed from the defect and placed on an operating 
table, or the like, as shoWn in FIG. 3, and one of several 
additional procedures can then take place. 

[0019] For example, the mold 20 can be used as a template 
to determine the dimension and number of implants, or 
grafts, to be formed in the damaged area With a relatively 
loW amount of spacing betWeen the grafts. In other Words, 
using the mold as a guide, the cross-sectional areas of the 
openings, and therefore the grafts, are selected so as to have 
a relatively loW amount of space betWeen the implanted 
grafts. For the purposes of this application, the expression 
“relatively loW” means that the amount of unoccupied space 
in the area of the defect 12a is less than the amount of the 
area that is occupied by the grafts. Ideally, the selection is 
such that a minimum amount of space exists betWeen the 
implanted grafts. 
[0020] For example, using the mold 20 as a guide or 
template, one or more grafts having a relatively large 
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diameter, can initially be selected; and then other, relatively 
small, grafts could be selected as needed to ?ll in the 
remaining portion of the defect 1211 so as to achieve a 
relatively loW, and preferably minimum, amount of spacing 
betWeen the grafts When implanted in the defect. It is 
understood that the grafts could be harvested and selected 
from a bank of grafts of varying dimensions, or the grafts 
could be harvested after their dimensions have been deter 
mined in accordance With the above. 

[0021] Referring to FIG. 4a, according to another tech 
nique, a tape is placed over the loWer surface of the mold 20 
and cut to conform to the area of the loWer surface of the 
mold, With the cut portion of the tape being referred to by the 
reference numeral 30. Then, the number of grafts and their 
corresponding cross-sectional areas (in the example shoWn, 
diameters) are determined in order to obtain a maximum ?ll 
of the defect 12a and thus insure a relatively loW, and 
preferably a minimum, amount of spacing betWeen the 
grafts. These grafts are outlined on one surface of the tape 
as shoWn by the reference numeral 32 in FIG. 4a. In the 
example shoWn, the outlines 32 are of ?ve grafts having 
circular cross-sections of varying diameters. 

[0022] Referring to FIG. 4b, a series of grafts 34 are then 
harvested, or otherWise obtained, With the dimensions of the 
cross-sections of the grafts corresponding to those of the 
outlines 32 of FIG. 4a. Each graft consists of a cartilage 
portion 34a overlying a chrondral portion 34b. 

[0023] It is understood that adhesive can be placed on the 
corresponding surface of the tape 30 and/or on the outer 
surface of each cartilage portion 34a of each graft 34 so that, 
When the cartilage portions are placed on the tape 30 With 
the cartilage portions 34a engaging the tape as shoWn in 
FIG. 40, the grafts 34 Will adhere to the tape. 

[0024] Referring to FIG. 5, a series of openings are then 
drilled in the condyle of the femur 12 extending from the 
bottom surface of the defect 1211 into the condyle. The 
diameters of the openings and the spacing betWeen the 
openings are based on the outlines 32. The assembly, con 
sisting of the grafts 34 adhered to the tape 30, is then brought 
to the vicinity of the defect 12a and the other ends of the 
chrondral portions 34b of the grafts 34 are inserted in the 
respective openings. The grafts 34 are then completely 
implanted in the openings. The depths of the openings and 
the lengths of the grafts 34 are such that, When implanted, 
the upper surfaces of the cartilage portions 34a of the grafts 
34 extend ?ush With the upper surface of the undamaged 
cartilage 16 on the femur 12. It is understood that the 
diameters of the openings, When compared to the diameters 
of the grafts 34 (and therefore the outlines), are such that the 
grafts ?t in the openings in a relatively tight ?t. 

[0025] As a result, a maximum ?ll of the defect 1211 With 
the grafts 34 is obtained, With a relatively loW, and prefer 
ably a minimum, amount of spacing betWeen the grafts. 

[0026] It is understood that a surgical kit can be provided 
consisting of the above moldable material and some tape. 
The moldable material is applied over the defect 12a to form 
the mold 20 that is used as a template as described above, 
and the tape is cut from the template to form the cut portion 
30, and is used in the manner described above to determine 
the number and/or dimensions of the openings to be formed 
in the damaged area for receiving grafts. Adhesive can be 
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provided that is placed on the corresponding surface of the 
tape 30, or on the grafts 34 as discussed above, so that, When 
the cartilage portions are placed on the tape 30 With the 
cartilage portions 34a engaging the tape as shoWn in FIG. 
4b, the grafts 34 Will adhere to the tape. 

Variations 

[0027] l. The number, shape and dimensions of the grafts, 
and therefore the corresponding openings that receive the 
grafts, can vary Within the scope of the invention. 

[0028] 2. The sequence ofthe steps disclosed above can be 
changed Within the scope of the invention. For example, the 
sequence of the drilling of the holes and the harvesting of the 
grafts can be reversed. 

[0029] 3. The cross-section of one or more of the grafts 
can be other than circular. For example they can be elliptical, 
square, rectangular, triangular, or take any other polygonal 
shape. 
[0030] 4. The spatial references mentioned above, such as 
“upper”, “loWer”, “under”, “over”, “betWeen”, “outer”, 
“inner” and “surrounding” are for the purpose of illustration 
only and do not limit the speci?c orientation or location of 
the components described above. 

[0031] 5. It is understood that, although in each of the 
embodiments a series of grafts are discussed, the defect may 
be of a siZe that only one graft is necessary. 

[0032] Those skilled in the art Will readily appreciate that 
many other variations and modi?cations of the embodiment 
described above can be made Without materially departing 
from the novel teachings and advantages of this invention. 
Accordingly, all such variations and modi?cations are 
intended to be included Within the scope of this invention as 
de?ned in the folloWing claims. In the claims, means-plus 
function clauses are intended to cover the structures 
described herein as performing the recited function and not 
only structural equivalents, but also equivalent structures. 

What is claimed is: 
1. A surgical procedure for preparing a damaged area of 

a human knee to receive at least one graft, the procedure 
comprising: 

positioning a moldable material over the damaged area; 

alloWing the moldable material to harden to form a mold; 

removing the mold from the damaged area; 

using the mold as a template to determine the number 
and/or a dimension of at least one opening to be formed 
in the damaged area, and the number and/or dimension 
of a corresponding graft to be received in an opening; 

forming the at least one opening in the damaged area; and 

inserting a graft into each opening. 
2. The procedure of claim 1 Wherein the dimension of 

each opening is the cross-sectional area of the opening. 
3. The procedure of claim 2 Wherein a plurality of 

openings are formed for receiving a corresponding number 
of grafts, and Wherein the cross-sectional areas of the 
openings are selected so as to have a relatively loW amount 
of space betWeen the implanted grafts. 

4. The procedure of claim 2 Wherein a plurality of 
openings are formed for receiving a corresponding number 
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of grafts, and wherein the cross-sectional areas of the 
openings are selected so as to have a minimum amount of 
space betWeen the implanted grafts. 

5. The procedure of claim 2 Wherein each opening and its 
corresponding graft has a circular cross-section. 

6. The procedure of claim 1 Wherein the step of inserting 
comprises: 

cutting a tape de?ning an area corresponding to an area of 
the mold, 

adhering the graft to the tape, 

inserting the graft, adhered to the tape, into the openings; 
and 

removing the tape from the graft. 
7. The procedure of claim 6 Wherein the dimension of 

each opening is the cross-sectional area of the opening. 
8. The procedure of claim 7 Wherein a plurality of 

openings are formed for receiving a corresponding number 
of grafts, and Wherein the cross-sectional areas of the 
openings are selected so as to have a relatively loW amount 
of space betWeen the implanted grafts. 

9. The procedure of claim 7 Wherein a plurality of 
openings are formed for receiving a corresponding number 
of grafts, and Wherein the cross-sectional areas of the 
openings are selected so as to have a minimum amount of 
space betWeen the implanted grafts. 

10. The procedure of claim 7 Wherein each opening and 
its corresponding graft has a circular cross-section. 

11. The procedure of claim 7 further comprising providing 
adhesive on one surface of the tape to adhere to the graft. 

12. A surgical procedure for preparing a damaged area of 
a human knee to receive at least one graft, the procedure 
comprising: 

positioning a moldable material over the damaged area; 

alloWing the moldable material to harden to form a mold; 

removing the mold from the damaged area; 

cutting a tape having an area corresponding to an area of 
the mold; 

using the tape as a template to determine the number 
and/or a dimension of at least one opening to be formed 
in the damaged area, and the number and/ or dimension 
of a corresponding number of grafts to be inserted in an 
opening; 

forming the at least one opening in the damaged area; 
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adhering each graft to the tape; 

inserting a graft, adhered to the tape, in each opening; and 

removing the tape from each graft. 
13. The procedure of claim 12 Wherein the dimension of 

each opening is the cross-sectional area of the opening. 
14. The procedure of claim 13 Wherein a plurality of 

openings are formed for receiving a corresponding number 
of grafts, and Wherein the cross-sectional areas of the 
openings are selected so as to have a relatively loW amount 
of space betWeen the implanted grafts. 

15. The procedure of claim 13 Wherein a plurality of 
openings are formed for receiving a corresponding number 
of grafts, and Wherein the cross-sectional areas of the 
openings are selected so as to have a minimum amount of 
space betWeen the implanted grafts. 

16. The procedure of claim 13 Wherein each opening and 
its corresponding graft has a circular cross-section. 

17. A surgical kit for preparing a damaged area of a human 
knee to receive at least one graft, the kit comprising: 

a moldable material that can be put over the damaged area 
to form a template; 

a tape that can be cut from the template so as to have an 
area that corresponds to an area of the mold so that the 
tape can be used to determine the number and/or a 
dimension of the openings to be formed in the damaged 
area and the number and/or dimension of a correspond 
ing graft to be inserted into each opening; and 

adhesive for adhering each graft to the tape before each 
graft is inserted into its corresponding opening. 

18. The kit of claim 17 Wherein the dimension of each 
opening is the cross-sectional area of the opening. 

19. The kit of claim 18 Wherein a plurality of openings are 
formed for receiving a corresponding number of grafts, and 
Wherein the cross-sectional areas of the openings are 
selected so as to have a relatively loW amount of space 
betWeen the implanted grafts. 

20. The kit of claim 18 Wherein a plurality of openings are 
formed for receiving a corresponding number of grafts, and 
Wherein the cross-sectional areas of the openings are 
selected so as to have a minimum amount of space betWeen 
the implanted grafts. 

21. The kit of claim 18 Wherein each opening and its 
corresponding graft has a circular cross-section. 

* * * * * 


